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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a substrate inspector and a substrate inspecting method 
in which the number of substrates accommodated in a container as well as an accommodation 
state can be inspected simply and accurately for a short time; and to provide a liquid treatment 
apparatus provided with such the substrate inspector. 

SOLUTION: A wafer inspection structure 1 10 inspects a state of accommodating a wafer W 
which is accommodated actually in a hoop F such that the wafers W can be accommodated in 
substantial parallel to each other at specific intervals, for example. The wafer inspection 
structure 110 has a reflection type sensor 1 1 1, a lifting structure 112 for moving the reflection 
type sensor 111 in an array direction of the wafer W, and a sensor amplifier 1 15 for obtaining an 
on/off signal by slicing a measured reflection intensity signal at least at two intensity levels. The 
resultant on/off signal is analyzed in a sequencer 1 14 to determine the state of accommodating 
the wafer W. 
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&rZU-*3 4tm&T-&l 7a • 1 7b£OHT 
<?X/NW©£tfgl/£*f5ieK:«. tfiSST-Al 7 a ■ 

1 7 bfc^^BK^TSiiSitfi?******. C©» 

air-A 1 7 a • 1 7 b<omihmtmm»2 3 <t 0 

*t5C4#"CS£. ftfc. «88B1 8 a • 1 8bfc)5!l& 
»&7-A 1 7 a • 1 7 b£±TStf*IW*8Hi*i2K 

[0032] «j£7-Al 7a • 1 7 b fetX 9 <f FMI 

2 0 a • 2 0 b KJ; -ptTfi^SIJ 18a- 1 8 b 4 fcCCffi 
&7-A1 7 a • 1 7 b©S33ri"]ec*7-f KWfiBia 

f— ^2 l»lMM*2 2Ccj:-,T*¥ffi 

35/c. S8&7-A1 7 a • 1 7 b©»SB^afll2 3 
tcJrrjSSSWfie-C**). tRST-Al 7a • 1 7bB# 
P$«« 2 3 3S£ 4 JC »J xrffi«ltt« 1 9 tci o TX^ 
(&]{C««|oIfi|-C*S. C *) LT. tfi3MT-A17a- 1 
7b«. ^2a~2cCC«8aSh/tt,»-rn 
©7-^FteJ:c;n-ir34«:<)T^-fex-c* t C^L 
X7-7*?-V2 a-2cK:tt»Sn/c7-^F£n 
-5»3 4i©lfflT. "5x/AW«:*WJBil/TiR^T5 

[0 03 3] ffi-aT. «Jl«. 9KST-A1 7a4*«!i 
ffi©-5x/%W*j»S|-r*/cfeCCffll^fc©4L., ifc. 

7 - t'xt"-^ 2 b (c*sks n/t7 - 7"F tfi^m^fm 

ax v h 3 CCESS n/to- $ 3 4 -vffl^TiW^tc 
tt. «»J«:lKST-A 1 7 a*S7-7-x-f-^2 btctt 
H3 ti?C7 -zf? KT i'-fe 6<t 0 to; xr IBttfli 
All 9*&«l3tt-C»&7-A 1 7 a*X^|6]tC»«)S 
•S*. ^C^-C^P*«*2 3 4ig«l31ir»^r-Al 7 
a©S$£sBS5UdgK:;*7-f F««2 0 a^ttffSHi 
■ClftiST-Al 7afcJ:0 f £88Bl 8 a*?-^?- 
y2b»Jtc^7-f KS#*. *8^r-Al 7 atC^x/N 
W*65#S-tt-C8B£7-Al 7 afeiOffi^SPl 8a* 
5£©14accR-rc4K:J:»). ^-^Ffr^x^wasja 
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[0 034]£tC. @<S«l«2 2*tt^3-B-C7 i --/;U 
2 1*1 80" H«3*-30. UxrKIMMtl 9£ig 
»L/-C»2I7-A1 7 &1fiV-*Z4K.7?-t*X-l*i> 
ttSSfr*. ffl&7-Al 7a*$J:tf#8a51 8a*P 
-*34ffiRcx5-< K31*'Ox;nW£p-*34K:& 

(H4#M) . SCXIKHT-A 1 7 
SP1 8a*7U©tiaiCf?1*ii, •?i^W©P-£34^ 

©j&&#**7-r*. 

[0035] .kmbttox-^m&ffl* i e tc^ra. 10 

8fc£7-A 1 7 a • 1 7 ba^-?";^ 1 ©EMS^'OK 

«2 Oa • 2 0 btftt9^Tl>&lMXBr?--?'l'2 1 
I6&7-.M 7 a • 1 7 b#-7x/NW 
fcE^l/fcttS-CfcoTfe. J63&7-A1 7a- 17b 

[0036] fx^lMtax ? h 4 ij^MS^^ ? h 
3t*tt^5*lf22 5tC«. ^i/NW©»ji©fc»© 20 
&SP2 5 &1>W&2ti, C©&8B2 5aB. #W*«Mf2 
6 bfC±9#?J!*aS<!:fr-3-EV*W ? 2-2 6 aKJ: 

iji>tu. g^jaaa^^ h3ffluc»w6.*iri>s*«. 
Hi/^fflaij MflJtcKBicifcr**. r>x/\ 
»2Sax ^ h 4 iSHMBBa^ ? J- 3 i©Hr©9x/> 
W©8£tBC©&§!52 5 a&tl/CfTbtl&. 
[0037] fcfc. J/*7if-28a«:J:»). ^x/n|R 
£ax » M Mi- ? h SOgH&PjMrcft 

WtmLTc®£Vi>. Sx^aifcxx* h4KrcffiSW» 

[0038] fommx- vh3 B. 1821853 a 
SB3 b*>6«fe£SiTrfc«) > i6i£SI53 a©*#3!5#K: 
B. 7^*-77>a-7 h (FFU) 24b#E» 

^«c^a^*isiai3 n s <fc $ «c * o r c> * . 

[0 03 9] JK&SISSatCB, P-*ISIE«M*2 

7t, u-mmM2i<^&*mm*4m®i!tk 40 
ar2 8i. D-*@iKaai2 7*jj:^*i^aft««2 8 

7ffitM««3 0i. &»£&89*2 8te.l:tfZtt';x7 

sKtttsts 2 9 *> s > mm 

mz 7«K?imLT9x^wfctt«^**c££isa±-*- 

Z>tc#XDt>'<-4 5£. Xl4';-7reiW»fll3 03!p6» 
^#P-*@fc^2 7ffiK?l«K0T 
•5 xsMHcm&t £ C <b £l»±-f ZtcUXDJ}*- 4 6 

<t, tfa&ttfcftru*. 50 
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[0040] n-mmmz i b. ^x/Nw^siai 

PS-c^^filfta-f 3 4t> P-2 3 4(c8JS3tifc 
•5i^W*JBSrt0IE-r-5 J: 5 K P - £ 3 4 4015;* 

<«um) 3 1 i. 5fii^aft«i«2 8 £©sas 

803 2£. a-f 3 4£&i£-fS*Hll* + W57 1 a(C 
#AL.fcBR{C?fffl|^f>A7 1 aK^3hfcn-*8l 
AfflP6 2c*IVJSf*Mf*3 3£. it»SaJ3 2tSit 
3 3£JJJIC.-CP-*3 4£*-i'3 1 i&t&bX^Z 
[5REW5 0 (&K^T05 -07 -08#JRO i. *>6> 

[0 04 1 ] B5Bn-*3 4©*S£^T$«&ig-ri& 

0. P-*3 4B. ^TS(DffflPS**JO-CieS3n/c-« 
©P3&3 5 a • 3 5 b £. VxWiVm-rZtcltXDm 
W1fim.$t\tc%±mt3 6ai, <*±8M*3 6 a £|3J 
«(C»S?«i^StlBgEPI^^5''-3 6 b 

3 6 b ©RJB© U^BJ^ftllffll^ * a ? J' f > 3 6 c 

1. **rf*. C©**#-3 6b©RJM£*75 
*;W?-H!BJt3M»8 0*J«I?S2 6nT*j0 

(034jiU : 04#fll) . *;V^-MES«Ht8 0B. n 
II > #8 1£. *^y-BBKi/y>^8 

2t, «l?S2 5«:*jc>T*;vy 

8 0 bftX l.^8P^{C«* A- 4 0 *i 
^ f-3=&R«L/Tl»-5. 

[0042] R«3 5 b©|5HKtt5 0-«©BSB t 0«A 
B. *^3 5c?rffl^Ttf^C<!:*ir2r. tfclt8&*t3 6 
aB, P1fi35a • 3 5 b©#ffl*>6*i;±«>3rrS C 
fCP5fi3 5 a • 3 5 b|B|(C@£T* C i*s-C*5. P 
? 2 tr> 3 6 c B. A jlB. jim©tW8-CBnflHCC^a 
Uctt«tc*0. e©tttS-CB*rt'y-3 6b©HEa«j 
fP=SrtT ^ C -71 ^^-BBH««8 0*J 

P-i'34{C7 5'-fe^L-C > a?i'f>WE-> , J>5<'8 
1 6 ©Jf E^) Ki: -3 T a ? t > 3 6 c ifi U - 3» 3 4 

©rt fflH(cipj*>-7 r» uii* ntttmt itt x i t «c 

B. 3 6 b 'J>^82Ki^ 

[ 0 0 4 3 ] C 5 . 3 6 b«>n»hA:K)B 

Kfcivcii, d-3»34iaKi7-A17a • 17bi 

©HIf©•?x-'^w©§wSl/*soIl6■c*•). 

y-3 6b«Wt;%:«WC». 0-^3 4rt©-?x/>W 
BO-*3 4*>6^»{C?R^Wrci*JttU««K:||t^ ' 

[0044] C©**^-PBH««8 0B. a-$34 
<!:»3S7-A 17a- 17b £©IHT^x^W©£ttS 
L/Wftoh-StilBtCfcU-C. 9t>fflEi";>#8 
lteJ:C) f *;l'3'-i8B!li";>^8 2*s-en^tiP---i'f 
>3 6ci*;by-3 6b«:7d'-feXr*.5.J:^{C. H 

3&c^b /c aaiffia <t ta 4 cctj* l fcaafiia i ©ra-cisi 

«aa<t%o-Ct»S. ±S£Lfc*;U?-3 6b©RJB!tS 
p^^f>ffE^«;>y8 ib. ^fikatc 
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3 6btc7*-fe*b. *A-a<'--3 6b£Hffl-rs<J:5«: 

[0 04 5] ±2l//c^;U^-3 6b. 07^^36 
c, ^^-HE3««8 0C!>^J8K:fieo-Ct>^f-3 6 
b W*.tf. BIWCi&EHigK:*?)** 

#-HB?»l»8 0 4«lSttS{C^ttS -tt-C U - Z 3 4 (C 
Ti'-fe^S-tt, P7*e>lf!£i";>f 8 lSCfc-^-ca 
?d>tf>36c#a-*3 4©flS»c#Lji$h/d*JS 

2*«(ff3tt-C*;l'^-3 6b4ra<. C *> L"C> -fx 

7Lfc6. ^1/^-3 6 b *mi;fctttBtl/fc^Ar. 
0 9d't:>ffE^ , J>y8 l©JPBEy34«ltt-C. 
?fc->3 6c#R483 5aj!p?>^tfJl/fctK.«v oSD* 
;l/y-3 8b«:a7i'*i»<p-5/ct«S(cl5-r. &i>-C. 

^;by-paffl«fli8o?:iiigaa{cM#«. -^x^w© 
[0046] a-*@e«i*2 im&tMmz&t* 

VWtW&Sk* 1 i4«t/tfeC, @ftf*4 1 \tn~ 
*0f£tlfl|2 7©«*S8?3 2K:S5£Slrt:i,>£. HIEtt 
ffi4 2K£oTP--*@«£«M*2 7£fl»£. B3*fc« 
0 4 tC^T J: 5 K 2 x ^W^TK^ttSSr^ S ti Z> J: 5 

6 tcntf J:0&c? x n W#£StKi!S-C#8 3 ft* J: 5 ft 
m K£&l>-c8frr*c4*5-cft*«fc5«: 

[0 04 7] Z#';-7l«WMf2 9tt. *-*43 
4. * 4 3 ©H£iB»;ft4£{4&58£&S*8M»2 8 
K£*.S«tf>£ji8IS4 4£ < #-fF4 7 4> ^-f K4 7 

2 8B#-f K4 7tC?Q-,-Cig?«l-C*4J:5K:^ K4 7 
4«K£LTfcD > *-5«4 3*@ite3ti-iiC©lHl<6l8 
tt^i^^tt^G^^ 45rM,r^^ga«fll2 8 

cce^en. &&%»#m 2 8 # n - *ihiie«w* 274 

4fctC#V F4 7(C?Q-5-CZ^|fiI (sa^rsj) Kgfsas 

4 c 4 #-c tr 5 <fc 5 k * o -c i » s . 

[0 04 8] Z« i ;-7B«MH»2 9 4UT*- 

* 4 3 <D®^mw^®x&&* zammMc 

ifi. C©±5fc»1*KR5e;*tiS*>©"Ctt&<> W*. 
B\ *-ir4 3©ttbDK:. i7-i"J>#3?©iaStC 

[0 04 9] X«<;-TiEtt«1t3 0«. #-YK49 
4. H^bfti»*-*4. *-*(tat§3nfc#--;v* 

to-i*gWt3 9b4 > F4 9«:K^L-C«*^ft-I±85 
M3 9 b 4^1*4 8 4*il*£-i-S;itSa51*3 8 4.?: 
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mbXK>*>. *-~*£[5B63ttSC4CCj:- 5 Ttf-->>l'* 
^3 9a*Wei/. *-.>W*y3 9a©lM1tt:fi£o-t:« 

t£3tt*3 8JW8*£to-eS«*3 9 b 4$*l<*4 8*»M 
L,-a>4C4*>e>. il*£8W*3 8 4$ftf*4 8t>i/ce 
#£fctt&tt3 9b44fcKX#fi{C&tlrr*. 
0. «#£t>ttSW*3 9b**X;£|n]K:gl[rr 
a - *®iK«t* 2 7 4 5g£!E&8M* 2 8 4 Z ft 'J -7iB 
»8M*2 9jWB$fcx;fifflK:£«rr*J:5K:&-?-a> 

[0 0 50 ] H6B. «»^ft«»2 8 4ZI|yx7lB 
lft««2 9 4Xtty-7ffi«J«fll3 0i&ffl^-C. a-? 
0IS«flt2 7*fc»3tf*4ft©fc«l©-fl£7KrSi9J 
Eir* 1 ^ 06 (a) Ba-*0<6tM»2 7tcteW*a 
igg53 2©g«)«i»*jnLfc4 > ©-C*0. 06 (b) ~ 

( e ) «-en-ena^a53 2*s(4sp i ~p 4K*54 

ft©P-* |5|^ttli2 7©tf38 (m) *7jkOXi.>Z>. 
feTF. ■?XMW%^l/fca-5»3 4%^fflI^-»'>-'n 
1 attfcA-rSfcfctC. *tSS&3 2*iftBP l<P6(4a 
P4^«?*<fc5tcn--*116««|2 7 *9ft3tf« 

«£*ei4t,-c38ir$- 5. 

[005 1] atsamas&HPitci&^fttt. n- 

*@lfc«M* 2 7 BP - ^ 3 4 4 x--n»S«S» 1 6 4 © 

ra-c^x^wrosttSLfcf? ^ c 4#-cft zwstv:*>z 

fc©iU C©4*. v-$®K*m2 7tttm9&>Vl 
SS«:*i. •?i^W*ip-f3 4K:ilXttsnfctt!»«:te 

^-c. sr. zw~7mmm2 9zw>ft2G-c. u 

-f@lte»»2 7*J«t^5S^tt«flt2 8*«feg|53 2 

>waHP2K&«rr*«fc5K±#§i**„ -ei/Tiasp 

2KiJl>T« < «»IEga««l2 8 5:»f¥3€T. *>x» 
w*i*T«J#*>6SiEfi^©WS«:&i J: ^ (c % a- it 
|5HE«^^*2 7£^*^:9 0• a-i'@efllfll2 
7^**««»©^S84-r5. 

[0052]^ u-mwm2i±#imm<D 

tWB©$*. *e»3 2*5{4ifP3(C««)-r4J:5«:. 

wztt , ;-7i®Bi«i«»2 9%Ki^$#-c > u-mn 

tS*2 7?:±^3^4. CWJr^Ki. (4aP24t,»'5o 
- if @Kt»*2 7 *±^3-li* 4 ft©*ra«i!^-CP- f 
@C«fll2 7©£»?eft£?T0t4tCJ:») > *fea53 2 
*iffiS P 1 *>ftS P3K**4fttCO-f Hisffi^ 2 7 
=&lHl<ES#SlS^41:tlSLT > P-f 0«flH«2 7©@ 

a©AWS»*/h3 < TSC 4*JpJfiB4^i. 
[005 3] »i!SSIJ3 2*i{iaP3{CSiijtO/c6. ;X 
K. Xtt";-7fBtt1!t»3 0£«ltti*-eT. »*Sg53 2 
©fiiB4{t»P 4*T*^I63-I**. »*SSJ3 2*l& 
SP4K*64*CCB. P-if3 4AiJ1#l^i->^7 1 
atClfASnr. 9M* + »<7 1 attcmmtZP) 
fiiJ^ + >^7 1 b4ffll.>fcj5t^a^f^C4«iDlS84 
50 ftotfcD, a-*3 4*'!7i^a^««l 
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6 £©3tt&L<4Sfr6&$&a(^*rg*&3tt*C 
i*l"C#S. ft*. a^a53 2*5(3iaP4(C*0. O- 
* 3 4 AiJ^flW^ + 7 1 atc#A3iifctt!8tt. 
7jVTI37. 08&C&t/<7nl<-Ct>a. 

[ 0 0 5 4 ] -5 x^W©?5fe^«ia**l*7 Ud&CB. a 
*S8P3 2rts{4HP4rt>6ftHPlKg^*«J:5K:. 15 
i$UcP - *@£8H»2 7 0»«rgK*jS!K:fci'i C <b 
■C. n-5f34rt©^i^W«r'?i^t»2ltt»l 
W8l/i5J*B4fc*<iB*-C. P-i'@et*fl»2 7$r#«i 
3l±SC£#T*£C£Bl>5*Tfc&l>. 

[0 0 5 5] %K. 8fe^gP3bttOt»Ti&93T*. H7 

3 4 3&$»ASn-Ct>ittJi8 : &^L//c»fffiia-C*i. cc 
■C. ft>'t7 0B. @5eS*l/cJ1-»J?i'>^'7 1 ai 

i-fifl|jS*WUT*J»3. H7»irtflJ^*W<7 lb* 
flffl* + :"<7 1 aOWWKiliBStftoiilffiBiC** 
tKSS*. BSttrtflMf-f^M? 1 b*mffl^i'>^7 1 

■5. fcfc. zJ^Si!3 b(C». Rfi9 2a. "J >^SBW9 
2b. ffitK<*9 l#E83*i-C*i»}. R«S9 2a(CB8fc 
frScttffl «/ X* 7 3 a t SFSVg 7 3c &t», flStt 
f*9 1 {CB#X«s£>'X;l<9 3 £8?»S9 4#SW=>ft 

[0056] JWJ* + :-'''<7 1 aB. fgit^**6 1 ailS 
ttt*6 1 aOiSStCESSftfcy >?mtQ 2 a • 6 2 
bfcS&fcdcSttil/TfcO. y>?8W*6 2a • 6 2 
b©rt^ffl(CW^n^n^-;l/«flt6 3 a • 6 3 b#E 
S!3 JVC** 0. fStt(*6 1 a{CB*^^(S]{C^»<DteS 

«ttttiP 5 4 *to s n/cjaaiKRtffl /xa5 3^x 

;l.*-*5 7fcJBttfl3ttfcimcH*9ttW£ti. 

$hhi?-+w<7 i a©TWB. *aa*4Sfdair4/c» 

© H U 4 > 6 5 a jW&SRS tiX 
[0057] y>y6M#B2a«:Ba--*3 4*ijtA* 
fc«iilil-r5fc«>cr>a-5itRAttP6 2 c«3nt 
fe9. C©CJ-*»AfflP6 2 c«02(C^r<J:^tc2 
(*6 2d«:i:t»Tigwgai^-3T:i»5. c©a-*» 
AHiP6 2cB. P-$3 4*^(ll^ + >^ , 7 1 aKit 
At fcttffi-CB . □ - »@CMt 2 7 tCSW 6ti/cS{* 
3 3«:J;»3B3SSn. »*3 3CD?f^fflia-*j»Affl 
P6 2 c i©lffl«^-n«flt8 3 atCtOS'-^Sn 

a{CfiW5criCi*J|55±Sn5. 
[0 0 5 83 &*s. ->-Jl-fiMfl6 3a • 6 3b<tLT 
B. flJjtB. cfAH^-^y^^ifSi^©^^* 

X*>6ft* bOZfZm^Z C tifiVtt . 

c©«fc5&->-;n»itB. aarftS'-^wie 7 a • 

6 7 b k:-x>-c fcRfcicfflt^tt*. 
[0 0 5 9] tStt<*6 1 a«y>ysm6 2bffl!©?^a 
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tfi'J> tmt 6 2 a flB©*S «fc *) fc** < &5£3 *vCfc 
D, ®K<*6 1 aBy>?SW*6 2alllJ:*)fey>2'8B 

«e 2 b mana < <4sr* <t 5 {csjestSb-ces:!* n 

KflttTttffl3tt/cStt©$!!ffliKB. S&K:l8H*tt6 1 
a©JSffi=& y > $Wt6 2 affl!j*>6 'J >ySW6 2 bill 
K«5*rC. FW>6 5a£»l/Ti1-SMCgEai3tlS<fc 

[0060] fcfc. ffiS^ttW^X^SSfCtt. £90? 
h 5«?©ffia*tt*&»3tP5>«i*^ I PA. §8 

ssftit,»-,fc«ia«^2« (n» ) v*&<Dimtizifi 
««ssnr. &s*rtWP5 4*>e>n-*3 4tceg#3 

i*i-C*i«t^K^oXl^. Sfc. «&38EttttUX;l/ 
5 3B. H7<!:ig8r«l*©*^3n-Ct,^*J. 8» 
<BEK-r*CifcnJ1ifeT?4>D. £<1*^fclSf^(*6 1 a© 

B, &Sli«rttbvX;V5 5(coi»t:t>l5«T*S. 
[006 1 ] rt«*t>'<7 1 bB. I8tt*<*6 1 bits 
ttf*6 1 b©»ffifcEga:3ttfcll>$'8Ptt6 6 a • 6 6 
b«:i^«tfiX»W£l/rteO. y>yatW6 6a • 66 
b©rt^ffi«CB-eti j etl'>-;V«fll6 7 a • 6 7 b#E 

asim**. igit*ft6 1 b\xi\tim-im^m>9m 

jflfctWP 5 6 ififclS. 3 tl/tKffliStta ^XjU55*i^X 
;l/^-X5 8CCJt5afl?nfc«SS"Cl?0{!tW6n. tit. 

tom**'*''*! i b©TSPKB. ^Qs««rSfmr«.fca> 

©KM >6 5 b*J^§tlTC»5. 
[0 06 23 18f«f*6 1 bBRfg^fc^fiSSnroi 

6L/*-5/c*tc. IS«*6 1 b*»6^fflL3f5£©«JE* 
431266 9 *«3tiri»S. C^LT. m«. 
rtW**>^7 1 btffBm&Mic *4£#(c. teaStt 
Hi-/X;U5 5^6-f x/NW(C(olA>-5TtttB$tifc*2^l?R 
tt. »H56 9*«h-CFM>6 5b*fflL-C^SI5tcSf 
ffiSti*. tea«Rtffl^X;U5 5«:B. Hj$B?a 

h 5m>mmmm>*>&mm+m, i p 

A£l»ofc«!Hl«*»ttt&Sti'r > «ffl|}RttWP5 6*>6. 
a-a?3 4lC«HFSn/c?i^W«:|S)*>-7-C. Cfi6«i 

[00633 + >'< 7 1 b *j«ia&a{c* 

KB. H8{C7KStl*J:'5CC. y>^SWt66a©rtS 
B£SH*3 3 £©HHt5/-JHWlB 7 aCCtoTiz-Jl/ 
Stl. 'J>^SP>W6 6bi';>yS|Jt*62bi© 

Iffl*ii'-;l'««l6 3 bK:«fcor^-Jl'S4i. *>o. 
y8P«6 6 b iRS9 2 a £©IBI*1^-^««I6 7 btc 

ft>^7 1 bJW&StiSfc&aJa^KB, 1SStti*6 1 
b. V>^SWt6 6a -66b. RS9 2a. S<*3 3 

tcj; ^-cjaag5 2 *TOsns. 

50 [0 06 43 rtffliJ^ + >A7 1 bifi&mSicb 
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■StBftrtt. ';>d/8IW6 6ai'J>ygPt*6 2bi© 
fSW6 6 a £RS9 2 a £©|8J#J/-.»HW»6 7 aK 

nSi^K. IStKfc6 1 a, y>ySW6 2a-62 
b. nfi9 2a. 'J>JW6 6a, g#3 3*>e>. * 
ffl)? + >^7 1 atCfcSffiJIgS 1 *iJfr£3*iS. 
[0 06 5] rtffl**>/<7 1 b*H§i»ttaiC*^S 
•C«. ■;>y3W*6 6b£'J>i'SM*92b£© 10 

H#^-;v»tl6 7b«:«i:oT^--.>V3n. c^ut:. 
mtt*9 l©fl-a£tSK*#6 1 b©rtJ3£©lfflKS*t>fc 

l, -e©&«:t8rt7;tt9 i(ctei<»-cts»ffiBfK:swe.nfc 

#*«*&.'X*9 3 £^?£l!tffi-'X^5 5*>*>&3i# 
^fCKfilWiSUl, gf$m94£FW>6 5b 
frijStSt'HTSei-C. rtfld^ + V/^ 1 b©rt&ffi© 

fs^?aH7 2£t^jjit^siaj*fijm-r5c:£-cisw-ri 20 

ft#«©«*M5»3nS. #X{«&./X^9 3*> 
^ftfrStettHJ-r S J: 5 KflteR 0 T J: i>. 
[006 6] R&9 2 aCCta:W6n/cft#ailtai^XJl' 
7 3a*>6«. RSSBafcifci*. fc*8T£fcS>©8fe& 
«^»f£»^*siltai^fil£^o-C*j«J t g#3 3 
K:SW6txfci5t^«ttWvX^7 3 brt>6«R£3 5 b 

f£«i-*fc©©ft£«*t^#*#rttt^t6£ 

fcon>6. 3 6K. 3a -73b 

*><=>B. fflBF£5 1 • 5 2£3T5£©#X#HSt£-f*fc 

*©3f5e©^*ttW-rsc<t^pjfii'r*»). RS9 2 30 

aK&W6ttfc|lf$re7 3 c*><E>Jffig£5 1 • 5 2©gf 
»£*T *) C £ tfi-C £ 5 <fc 5 Kft -> T l> 5. 
[0067] £IC. >5i^W*l7-^FCC*jUt:£*©J: 

5 ac WB-ciRift g n-c t, » z fr&k&t s *> x »mxm 

1 1 OKO^tSiWrS. C©«fc5&tfc£tt. flAKf. 

©&7t/fc$x^w?:7-XFKi6AUd8> MTfctt 
*. «T©S4W{Ctel>Tti> ^-XFfr^x^WfclS 
taf5IS©'?i^W©iRiW^©^S£^K:SiWriC 
££T*. 40 
[0 06 8] 09tt. 'JiAtSffiillO©*^ 
l//tSttWS-C*0. fx^lftSEtSflU 10(1. SSfeS* 
>1M I 1 £. *>*r>^l 1 5£. £«5£-fe>tM 
1 1 *£B;^«:£lll3tf*#P4fiW* 1 1 2 1. 
•fe>tH 1 l©W3&a*«lH-r4&S-fe>-9-l 13 
£. i/-r (Si»«iffi«B) 1 14£. 4*0TC> 
•5. #W$tS«U 12tt. HA Fl 16£. *-*l 17 

£. aisapm 1 8*j«fcy*-f 1 1 7©f?-mi i 

9*>6«fi3ESn. S/-*>1M 1 4 ttjSfefc&SgB 1 £ 

(*©^$d®*tf sswsai 2 otag&sntt,^. so 
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[0069] frSttty? 1 1 1 £ ft*l£&fl 

-r*8figis£. mzwcm^o )%mg.ttmi*>tis. 

ens. 9. s«^>-9-i i itt> jmw«:ai5£ 

5fc©r*n«j;<, nftaw*. vm>\s 
■~-<rytim^tct><DWjtmicm^bti. •€•©<&> 

*fttt. LED jtmzmmctifi 

c©<k5fc5Sf5£-fe>in i nm^im^ic 
jsvuca-j-ctiM, matt, fwwu— !f*»t»fc*© 
[0070] ssts;-fe>-9- i i i «a^sm 1 1 8©t 

1 1 9*»6©*«©fi#*SWfc*-ir 1 1 7©@(EK» 
JCtoT^-Y F 1 1 6K»-*TfiB3WllC#W*aSEfc& 
otW. C^Lr. J®WS:-b>-9-l 1 IB. W*tf. 
^fiflMtl 12©»flFKJ:->r. ^-T-FCfiTSKJR 
ttS hfc ■> i/^W*> e«±S(CJUlW3 ti/c? x/\WK|H 

©wi^ 6«wat*f w»t»fctt«r ^* + > 3 ns. 

[0 07 1 ] C©£*. 5WSC-fe>-9-l 1 ltt&fx-n 
WK»L-Cfll^*IWrr*4it«:«fl|Lfc«^©R« 

■9-T>^l 1 5 K3S6»tl-&. -b^^T^^l 1 5B. Jg 
WS-b>^l 1 l*>/E>iiP>n/cT^n^fi#?:«)!W4 
J: 5 «cff^©»S-CX 5^X1 /cti^fi^© * >/* 

■9-1 14tCjS?>n-5J:^tC&orU5. 

[ 0 0 7 2 ] ft*. SS^-«r>-y- 11 ltt. W ^ 
1 3a~l 3c©±aJ5ca0ftW'5C£fcpIlBr*0. 
C©*£Ktt. AflA« 1 4 a - 1 4 c*i»K»« 1 1 
2<D®H*mcTCbiJ>h, Sa«i6%f8#ftfc©£T 
SCtsJl'CtSfajS*!**. ^i/nW*7-^F*>6» 
ffl"f5Wfcfffcft*EM5£-fe>? 1 1 l©^=^ + >«. 
'>*?*-13a-l 3c£&8&12a~12c€:P8P 
3 tt*/c©(CT^«:«tt3 C £ "Ctf 9 C £ tfi-CS . 

Anff»©9x^W«?--^FtCJRlR(/rca(Cff 
♦3n-&S»SC-fe>-9-l 1 1©X* + >B, ^+9 5r-l 
3a-l 3c4JS8|Jl 2a~l 2 c%HP3#4fc©«: 
±^«:^tt3#sc £r?f 5c £*«r*6. 

[0 07 3] SMS-bV^l 1 l£X* + >3-£-C±T 
(4a*^b3-&fc£#©lfi53fiLBB{firB-fe>-9-l 13ic 
JcOtftfflSn. CCttffiHiJHJS/-*-^! 1 4Kj£<=> 

nr. •u>i?-T>7 F i i 5*»6jg6n/d©&ft#£#flB 

3n. ->-• l 4K:*jl»-c^x^W©(4a£iRtt 
ttfi8©)K1ff3W7t>nS. ft*. "?x^W©JRIWttffl»J« 
W3n5£lr^c£«. 7-^Fl*J{ciRtt3nfc^x^ 

w©tsa»t»^«:«aE3nsc£«?ii6*>-c*s. 
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[0074] KW5$-fe>-9- 1 1 1 ©fcSfiiHfca'JS-r* 

-rs^******. ^x/^*5flii i o-c«*team 

1 1 8 ASg*Lttt>C c©smssm*i 1 8©S 
3&B*9I5£T*C.£-C. KMA-k^m 1 1 ©193ft 

BoafltfcfTo-co*. 

[0 0 7 5] ftfi-fe>1fl 13iL/-C«. 09KjjV*-J: 
5tc. ^x^WjWE&K7-:/FMX&Sh;ttmfcl*) 
l/WP»r««»/«fll»*#f41«©*>J/>ja» 1 
1 3 a#gg#fi£3^>a:Ktt&ftfcfc©£ffl<,>SC £ 10 
*»-et*. C©«»£. S-fe>-»ySSl 13a©»S£ 

Rtjssccsssastn 1 8*sw*i/c<*£. *©-iz> 

^>*8MP6©^fi-«f#t9*-r*c£-c. 

in i wtimzftfeTZzttfi-ciz. «;-r 

r-vmzm^x. ss*sgw*i 1 8©&a4**&s* 

[0078] ?x/%fcS£«i*i i o«*iiai«a 1 2 o*> 

6©<t*f*3tfTll)ft*H*&l/. *fc. 9xnttHM 
1 1 0tt$x/\W©7-:7Frt©it^^©tfc2ISS£ 20 
MdDSSKl 2 0K7.<-KA,r*T*. JWT. ftttttfc 
-^i^W©iRllW»©1*2^ftK:-3l>-C|ttW-r*. 
[0 0 7 7] 01 OK:. Sx^WO^-^FFrCCiRlfl 
t«*^**5&»DlW*« Lfc? o - 9 + - h *^ 
f. SflJK. @»1^3i«:«fc07-7 r F(cmS«d»©^i 

^-i^aKKBT* (ST1).», SMMWI 

I 5 aZtoftZltX. v-rtYam&Wikl'*?*- 
\Z*ttMzmt*£Xim\ 2a*WP<*tt, £*t 
5£-fe>tM 1 1©{4B£. WAtt. 7-7FO&T8K: 30 
JfcW3ftfc<?x^W ( 1 fcB©? x/nW£-T*> 
STT^ifKTSliS (ST 2) . £©£*©£!Wj$ 

•fe>m i i©tta4x*t>Ht&^ir5. 

[0 07 8] (4B-fe>m 1 3il/-C(J> ±aL/c7- 
7* F KiRIrt <* ttfc -5 x^W £ 13 D «S»©-b > '» 1 

tn i \ frhrH'£mg.<m9m\'— sft^x^wKWw 

a-CJSH5£-fe>tM I l£JJ?3tt. JES*5£-fe>1H 1 
l©S3<4B*ffia-fe>lM 1 3«cj:»3jW«-rS (ST 40 
3) . CCT, K)&fe>-!M 1 ltflftBO^x^W 

K.mbtc £*«:». ®.gt-k>yi 1 3«:swe>tiydftfc 
Tffli«:ffia-r*i2>'»ygpi i 3a#. afetsswti 1 

8#Kftfc*St^*fc*0TS<fc5lC, WffiM-feV* 

I I 3©EsaaiigafiSsnr^sfc©i-rs„ 

[0079] C©£ff5£-fe>lJ- 1 1 1 ©±ff«:(*^Tff 
SSI 1 3a©<*fcBM#£©KI#5;t. 

1 1 3 a ©{4a. oso^x^wwaa*. wmicfcm 

3£-fe>iM 1 1 ©£<§#*!&£. o*i3^i^W*><=>© 50 
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SWm-^5SS (-fe>U-7>7 , l 1 5KJ:»).X5-f XVC 
l»ttl,»7*nyfl»J»B) £ft*£. 01 1©?7 7© 

•a. cnccfco. ^©u&a. i5iB4a»»i/. WK-e© 

[0080] ^f>n/c7-f 
^W©JBMtfra*l**0-C& S V — ^F JOfclfl 3 *ifc S x 
^WCttSfcfcSET * £ * ©^ v * - *©&£«:*? 5 

(ST4) . fcte. STl~ST4©XgB*«Xgi 

[008 1 ] ftttfttttt. 0 1 1 ©8t**ttK*f5$-fe>1>- 
1 1 l©X + +^|ffl-Ct*5C4*»?>. &6ttfc7* 

T, £SS£T*. AfcttKtt. n (n = l~25)feB 

©•?iMW{c-^i,»-r©t-i'©i[^±*iora^raTA 

(n) a>e>£5T*i0*$7B$lfflTB ( n ) ±r©B$|ffltC 

K£f •&<:£#•?*. c©B*ratiAT, «. ±x<dvx 

[0 08 2] ttc. -?x^lRiSl7-A17a • 1 7b*i 

/NW(C-5l,>-C©f-i'©l:%T*5*)»7^raTB (n) 
n + 1 ttB©9 X^W(COl,»T© tf- 9<DtL%±.ifi 
0rateB#BJTA (n + 1 ) tcM4«FlHI©eH«'?x^W 

iffl©iaiiesPK:ta^ u . c ©lafijsjtt: ^mmr - a i 

7a • 1 7 b*s<4BT£Ciift*©-C. C©3[%T*i 
0»7^iaiTB (n) *>e>£*3±*i0BteB*ia)TA (n 
+ 1 ) ■?x>'N»bi7-A 17a- 17 b© 

tta^TAT, (7-Aaat^ra) «rstsu. c 
©7-A<4Bii7F^iaAT, fcsfc^^x^wia-ciiin; 

[ 0 0 8 3 ] 0 1 1 (C*JI,>-rfS. C©7-AffiBtlm^ 
BAT, ««fcj£VIBH. ?fj:t>*,, fi^T*»0»7^ 
IfflTB (n) frP,£-&±#»)HJ&ll*!BITA (n+ 1) (C 

(SAT, ©*6Mfflt7-AffiSJ§*l^faiAT I ©*B»ffl 

ffiS«-a®-r5ctwpifiB-c*5. ^>a$SAT 

«»rT4C4*J-C*S. fflU ^IffltSAT, «. »»r 
*«MMl*»lOS[%±3H0l#Hlta (n) iSE%T*i0 
m\b (n) *01 HDT*atfi&qicmmbtem& 
lC®htiZtt±#i)miBlta. (n) 4fi*iT#9l$lffl 
t b (n ) ©*IJ: 0 feffi«,>lfiHtctt3E-j-*»ia!*i*S. 
[ 0 0 8 4 ] 0 1 1 (C*Jt,>t. S^x^W^otiTb - - 
*©nWUWB*i5«nt (n) «. SWSC*>1M 1 1 

*s 9 x>n w©«*^ifij©K u * &mmk t h i # <m 

HI. OiOS^x^WCflrBi^-rt^iLSCi^T* 
5. C©B$IBIt (n) (Si'MSUHIflWH) tt. SW 
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**>?i i i©**+>H>&*#isii;r*o-c. m& 

Bfe^lfflt (n) £sBttl/r*s<. 
[0 0 8 5] C^l/T^x/MftKJg^BSIBt (n)*§B 

IBWiAT, ©&ai"b>f-T>7'l 1 5#>?>&?>*ia*g 

i *$«tc;)©BM#2 £©ta^&fta©»sg£ 

ff ir>, StfJ&JtgWI 1 te <fct«g##tf 2 ©W*T*f7 5 
Ci*«J«B£&*. BfRMIAT, ©ttattt©? 10 
i^lfiSJg^lBJt (n) tM^ftWCSSTiCiA* 
-CSS. 

[0 0 8 6] Jife. b*i«<@at, tr-mw&mw 

AT, ©KEKfc^-Ctt, |QSK7-^F{C*$W-5iRffi 
1 1 1 i^x^WiWEBt. S#5£-fe>lM 1 1©** 

*>i$&*33gL&t>c£>&Bmiu <:*<=>©■&#* 
£K-r b*ih*sat, ir-A&itJg^^iffl 

AT, K^Tfcgjgr 20 
[OOSTjidaUcAvy-^aJJEOfc-h-C^ iftfr 

W©JUIfi1«BB*»J-C*4i-r5) ?x^W 

©iR«w;si©«ia*tf^. *t £ t>%. 

Xf—i>2 a«c*&8(/T&8m 2 a£HPU -£8*5$* 
>1M 1 1 ©ffig*. m«> 5fcK:5&if>fcx* + >Hte 
.SSrfcTStt. *©&. K#5£-fe>m 1 l*>69f« 
^K©^^«U— !f*-5XMW{C[6iWrM»^. *©K 

8tmm&mbKifii!>. ff^©-S2a-cs«s;-b>^ 

1 1 l£-k#3-ti\ Si«-fe>tM 1 l©i*i*ttK*{i 30 
S-fe>lM 13K«l:»)8i|5rr* (ST5) . fcf>tlfc7 

(ST6 ) . 

[0088] ST6 (CteWS^x^WOiKiMfcffi©^* 
&©«!&». «*.«. 'Xtcmmmsm&KX^Xtr 

-f©Ttay^«iS^^l//tSiWH-C*4. HI 
2(a) K>jV$-J:5K:« $6>ftfc7?-n?fi^*£&© 
2o©3Sgu^;l/ (»1©U^H , te«t:y ; »2©U'< 40 
in, ) VZvJZVX. 012 (b) (c>jvr«fc5& > 

j&m-sti) i»2©U^;H, -C*7-f*l,T»6hfc 

5©&ft^ (tegft-^2) ©2-5©^->/5j-7ii#4f# 
a. 

[oo89] mz.\$ . m i ©i"-<* i , «aj^oft:tr- 

*©¥ffii&&-5*.SU"<;I><!:U »2©u-^H, «. 
»l©u^;H , < t0fcfi<tr-^©SE^±* 1 0J:')<) 

3~2/3©H5 3 fiHKl«£-r*C fc*J. 50 
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C©«fc5*7^ay<i^©^7'f^B-b>-?-7>^l 1 
1 1 l#S<Il/fc77ni'3<gft^"Ctt&<. *>*7 
£„ •fe>-*7>7'l 1 5tt, IIOV^I ■ £82© 

i/*c*i, ©«3&K*&!£Ts«i5B*fc*fT*. 

[0 09 0] ntJca©^x/NWK:-5t,»-C©^^l© 
£5±#>)l9mt a (n) (^mo^VtKSS's© 
m*=&f§-r) ££^T*<t>B#l8It b (n) (*>!*« 

ibniat, rtfc^rsti^tctt. s/~»->*i uk 

tet>T. nftg©9x^W»iE#&(aSfc**fc©£*ll 
KT*. C©£*. *§E1I^2©Srt>±#f)l$IHITa 
(n) ££*jT#9B$IB]Tb (n) fc*fcB$IBHBAT, 

s. m i 2 ccts 5 tx/c^## i £*gjBm# 2 *s^e,n 

fc*8£, n«tSteJ:c;n+ lttg©-?x^W«. C©& 

[0 0 9 1 ] W*tf. nftl©-)x^WK:oi> 
T. ^(i-^lOi^^O^IBt a (n) tS:^T*J 
DBtWtb (n) «?tf>tK£$ftfcB$IB!»iAT, F*JK# 
®gfg#2©i^±*S0l^raiTa (n) ££ 
STtf^lHITb (n) ©(>rti*^#*fcttPi;frW5 

ra«iAT, rtK#*EiirK7-A(4aig^RJiBiAT, 

CC#&TS«£«:«. £-*3fc£*^F«>l$ffl*SAT, 4 
■Cl»**>©£#jt.6n-5. C©J8£CCtt. mitt, ntt 

a© x^w*i»fsfiia<t <ob7~~7Ftf>hmvtiibT: 

[ 0 0 9 2 ] -e©ffe©»SS©7±n y(i#©W#f 
^StCO^T. Ill 1 3 £H 1 4 %&iiC8i8%~r 2>. 013 
(a) {C^Lfc7^nyft#{c*$^t« t nttac^x 

^w© f - i'^nsas^tc 2 *©*(,»hr- *#fcb3i u 

•C480> C©KSStt. ^JonftgW^XMW^JRIfrr-5 
UfttC 2 ft© 1 ? xyNW*5SJio-CiR)W3^r C i % 
^fCl»4. CCW^CCJi. 013 (b) KTSUdSfl? 
fl»l(C*il»T«. iJ>nt<4t >> ^W«AT, rt{c2fi 
9r©S%±«5 0^IB!t a (n) *«?l*»*Ci4ttS. 
[009 3] fCT, I^R©1ftSK:*JC>TB. ^-^> 

1 4 it^Bim i ica^xnm at, ?uc2@m 

tLhCSt^J^O^Fiait a (n) ifimtiX^ZmSK. 

». ntes©-?xMW*iixtt-r58i5»{c2ft (ifcB-e 
nw±) ©•jx^w^s^-pTiRmsnri^iflKr 

%rmmisiTb (n) *i7-A{4at^^iaiAT, 

tcjgnsc<t^6. ^ffi^2©^^6JRIfltt»S{cH 
6*>©H8#£ DTI* 5 C £ *g?f 5 C £*SBlfiE-c«> 
■5. <IU ^ft#2©^!B4#a[Ha:< £fc«tt». 
[OO94]014 (a) «CmL//c7^-a^(f#{C*}l,> 
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-Cti. nfc§©-S>x/NW<!:n + 1 tSta©?x;NW©IHCC S 1 2 0 (Ci£6tl ( S T 7 ) . ftlSP&S 1 2 0 «» S/- 

/jNtf-f*a?I*l. nttSO^x^W^m-rbT-^fiiES *>iM 1 4#9 i^W<DlD*tm(CSS*iS*e>tl^ 

■C*i*5. n+ lfea<D^x^W«:^-rt-J'*i^nS I'&TORl/fcif&tcti. ?x/>J»&tStill 6(c>.S9x 

'<*ffil{Cf"i'*5tfi^LT*J6r > C©ttSStt. n + >W<Dm&*&mi> (ST8a). <5x^w© 

l#S©7X^W#nftB©^x/NW£JKiW-3-*8£n JRWt^KS^*J*-5 i*iJfKLt:i,»*JS^K:(a. 09*. 

+ m@©^xMW?:Ji!«rt-r'5at©iffl-cM*K:iRtts «. wiz&L-ct^m&mi 6(U:S7xmw© 

n-ri>s^+>^o? KDtW8*wi/-ri>s. aBSfctpib-rs^-r* (ST8t>). 

[0095] C©«£lCtt. 014 (b) £7jvf«fc5 [0100]&«:> i>2 aCCiSBSflfc? 

K, T-A&SJS^BSIfflAT, ntc£*HI4 2©S*>± -7^*7-7^ 1 iU V-rf%?-V 2 b 
#»)B$|8]Ta (n+ 1 ) ifi^Tfl^BSIBIT b (n+ io *ifc7-7F£:7-7F 2 <b t,T. C*i£2ra©7-7 

1) aflRtt-SCii&S. ttte. HI 4fc7j*Uc7*a F 1 • F2K4SUft3ftfc7X/\W©ft^&3£fT5*&£ 

*ft-St©*£«:tt. J©^#l<C*l,vC7-Affi«»j* tewc -?-©j5t^«iSXgCCOI,»T^rS. ST. 2 

B8HIAT, MCimfmi<DiL%±.iMW!&t a (n + 5ft©'?x/^W*J0f«©IallH■CW{Cl|XttS^^fc7-7• 

1) tfitT^O^IBItb (n+ 1) MSRtifttnP. £ F1.-F2*. 7-7*F 1 • F 2{C*Jl>X'?x^W©ffl 

-^*i<t»)?S<3infciS^K:«. JsEJgfS-^ 1 ©SSi** L,Aft*?T57x;%tRAHO&s;S&l 2a • 1 2b£*J 

•)B#iata (n + 1) t4%T*i'5B#IBlt b (n+1) ffiT-Sxfc'XC. ^ft<eft7-7Xf--s;2 a • 2 btCtS 

Z. [0 1 0 1 ] SfflK:7-7F 1 KJDCWSttfc^x/NWS: 

t0096]fCt. JQROtHECCfcl'-CB. ?> mm?Ztc#)iZ.> 3gSS12a£HP3i2-r7-7 > Fl© 
•9-1 1 4tt®gff#2(Cte^-CT-Atta}|^IBJAT 20 flaSitfx/Ntfijgxx ^ h 4©rt8P#aBIl/A:ttStT 

» rttc£^±a!»)B$[H!Ta (n+1) &ft*T#93n *. ■£©&«:, 7-7T 1 rt©-?x^W©tS?»teJ:c;jR 

Tb (n+1) *Sg*TCl^«A«:tt t n+ lftg©7 fiWt«©^S*. 9x"lttNltl 1 0 4ffl^T«jaL 

x/NW^^f >«o» h©«.«-CJRm?Jh-ri,>5t© fc«S^tC«tD1f 5. CCT. 7X^W©lRttttffiCC 
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